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.li_llj 4_ajj]a ^3 (jl (j^-1 i4»j_jJabj]| 

^_a c-IaI-xSI c . 1 > J J u'j 1 ^ J-c- Ajj-^j ‘jVI 

.jdbll ^_Lc- 4 ^1 ^ , nl aLc. Aji_3 ij_1a!I ^cjl—Hll j 4„b c- <d^La 

Gherlin ** i *a i l uj-^j-^^ vi &\ a\ »\ i idi^ijaj (Jj_s 

duabi 3 ... jjjll ^l_9_jjl (j-c- j ^ j aJb jjjt_di]| (j_c< cJjj-juiaII J 

^ Scripps Research Institute i> uA^Ji c> 

(J>q_xj 6Aj_jIjLi]i Osaka xaL_ ^ ja (jjjdi 4_£^)buLAj ^ j » jjj 

tjijiil! <> Anti-Gherlin 

djl_£ Ac. ^all bllj il j3^ (jj^ll Sibj j * bl j 

^-1 j dl_Lo_^ll CLjIAj b&djjj (_£jdi 4 x-^q_^aj AjjLJLa 4_bai_i» 1a 

\ * jud Q *^ SAaII ^3 £.1,1 x\\ (JA 

4 s\'\ A z\ l" 4 aC- ^3 jji jj-^AaII (jj^aj-^11 (jl (jj-liH » j c-LaLxil (jl Al£_jubo]| 

ijS\'A\ j Apprehension ^UjdVi sjaIK ^i^bb <L_jj ja 

Aj3j_*^q L-l a>J d&A . o jjla dll AjL_c- ^3 jaI 4_i 3 (. - 1 c.^1 jll (J * ^ j A3 L_aa 
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(jialj-C-i j ( _ f Lc- c_ JJ lHI ^3 dAf'Ludj L^lf'LlalLuilj j 
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(jj liblldujl (^3 frbiLxJl (ja (jjj3 cibbl^l iju ufd gjUbll dljt 
Jj^ ^ul^JI (^3 ^ jj_^ Jj_^ j Aid. (^3 I ^ i-ju b^L^Jl 

^jj-ub (j_S_AJ , . .b^uiil ^ jj-dl Aj jd )i^ jjJbua (jjbj^£ Jb^a 
.^j—^jbk ji ^4 (j-a (jjbj_g_£ Jd-b b^bajjjuj ^jj-dl ^1 bill 4jb g> 
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O'jJVI AjuI lal I J-2J d-U a. i IJ-UA £Jl 

^jl j_ll ^Luj S^L_c-V Ajuj 6.3 Aj-ujI ^ x V 1 

Aj ijliidu djl^jAj l ^J_C»La la ^3 L_3 o j (. aLlJal j 

.A_Ljli 4_3 Aj j 

Pambuk Somboon uj^j^ J-s^4 ' t 

Tokyo Institute of Technology c> 

dll^ j djdjjdVl djUjoiL^ji ^ja aA_^.l j ^il 3 a jL_g_a. 
A all jl 4 n •» ^ x aAJbt—iul-Q ALc. ^jja a. ^)j_x_du ^l_aJ 

.online ac-l^joi cJ±i !>L1 q ^jj » a ^)Ja_C. 
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Aj^Lq A_aj.3 115 0^ C5^*^ Sjl^)-^. ddaj.3 C—ll laJJ j 


_ jQ ^-dl dl 

Sjl^)_a]l A_aj,3 (J-^juj A^ dij_a .id^ajl (j^ld <jd£ J 



^)j x^all lal Q jll ^j_J ^jQ x^all d Aj j_i_>a 1 23 

.AJj-^AaII 

dl-Sl all (Jj 1 A_jui ]1 £ j_da Aj-C. JS all ftA& ^dd 

Ad^-adll oAa ^ 2a 11 c-Loll d il j!>Lk L_J jjJill ALc. 


tillj ^j_c. ^djll Ax-jjuj J ^1 jj jd aL_H 1 tillj dl aj ^^lll jd^ajVl ...(_£j-all <d!>dil] l_AxJl dl Q; lall ^k ^djll (J* Ajj_3 dll j& (J * Q; 

.Ax-doill ^ jd<a jij-£ 230 L "' * ij ^dajjVl 
a jAjua Aj_juj l * *' jAa ALc- l frL_a d j dl ijA dl Sjdj S^)_&dla]l c^Hj (jl j_& ld& 6^)-^ jA_aJ 1 _aa 


JjdLudl ^3 jj-u< djlja V 



dldal A-A^^dall dj^d-dall A Q d <_£A_al 
^k . ..d^ljaJl ^j3 j Aill aj *vl dljd dl 

A^l dl jLljuoII dj| J_a t JLsJl (J lj3 da X * 
Q ±1 lal jdl Si i J L_n dll Aj_jul 1J^1| L_ldjalVI 

_AalLa-^ dl_a.j^ j ^1 dljd^aV jl 

(Jl x^ajl J J A dl ^1 ^)j3 d-dl ^ULLq 


U-^ 


(_^^)_a,VI dljUjJl ^xdl j-q ^il Aj_d l^ x3 ja 
.Uftplij JdilLi j (jjj-ldl 
d^ddiVI Add duli i'oj-dll oAJb A jj IL ^AjII 
5.9 d a. j-Q j_j£ jIj SA_dldl dUV jll ^ AjlljAiill 

j_iJ L_^al A_ddoil (jd-AJ (DSRC) JJ 

daduiA ^al la j ^)j J lad ^j_C-li ^3 A»d^)du d <qI- 3 ___dl^^)_IaH cdl ^ L_A^)daj ^d juj d^ AflS x ^1 / ddai^jl 6^— ^-1 (j-^ J dl^jLi dl 

.idjj-iilid ^k tjdj^ a_j 3 djii l3 . a 1 ^ L 5 ^ Touarog ^ ^ c y* “SA 3 d* dd AdAddoji 

d-dii (j}\ (_^^)dl SjLljoij I * A la x^aV d^dLa.1 ^ j_a, j Alda, I ^ dddl ^-l-C- Sj^l_3 SjLljoi ( xd dj dudi jjjJ j-Q d'^)'\' *> A^^)-d 


,^dudll 
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^gA ^juadll i^yA 4c. 7^ 1 la a. ^jL j| (. aLLlL^I ^ad 

^jjj-c. j!^Lk U1 JLu.1 fLc- 20 000 4Jajll 

4 \ -s. l /i 

^jddl Ull jIjojI ^j1_£_juj ^JA oA lua dlA ^ j 6 2 00 3 *11 ^^a 

^gA Ull JLJ (jt_£_jal ^JA L_&a1a_^, 1 ^gll A j_XJ La_J^) ^gdll ftA_& 

.dii ij] i tiilj 

JfLjaiJ <L_Laj-all cilL ^3 di_a> dll J ^.LoLjtil ^at_A (<. fll ulL^M aIL Ado 

.Lgda djlLall ^gi-C- jjiLxll ^a 1 jAild j C S_j_^a 

4 1 ^ ^ Jj-a S^)d__kSM aIax-SH A__^.i ^gA c A dd lAJb Jd_j-aij ^_j 

^ j! ^ dii^ Journal of Human Evolution 

ua xll (jduijl L-A/a 4dI-C> ^)^d_xll ^ad La L5~^ ^)LjV1 

jA\ ^ j Pleistocene Ls ^^\ ^jSVl d±d^i! 
.Al^aVl iLldl J ^lA_aV J-j 1 457 J-A 4dc- t Ajua £ ll ^ad L^a ^j-a^-a .LdlljljuJ ^ L^AdLldl ^JJ ^j!\ 
k cJfi u ^ sjiili ^ jJLi Pleistocene ^ >sV! d ijA .aJl x^a xll ojldcua LjiU^I ^ ^1 jLSVI <ji C-L^aLxll A-£ j_j 



_dd j^aLall j (Jl_J^)AjLnll jLxjdjl ^ia^)_ajl l ^dA j ^at_C- \ 2000 J 


£)J^ ^ uiLAudl 


1 a C ol La ^a (jjjjjbLlll dM c-LaLc. £y a (Jjj^)A 

^gi 4_dij 6jldd_C-l j 

Subaru and 4£ j ^IaaiUj 

jLt icsijU ^ Mauna Kea <4^ Keck 

4 il t n* £ 1 j»lj Jj-^ll (_ji j 4 ' ( 4 -^ 

^ j" aj . . .4 jJ^jAa 4 j_joj jLa 200 ^ 5 ^^ cJ -'^^ 3 A I Ad <al J 

^a jj r~- L^J lad aJ d a. a! 1 ^a t- "4 r- j/v -v ^ O 4dldll oAJb 

.Lyman alpha blobs j 1 -^ 1 c> 

^ 4 l >i\l jU £ll c^Ha oj j x ^a a ^ A 

I^ja (J_sl A_xd f^\ ifLc. ^)LiLa \ 2 4dl_C- La_^ 

(_ -y a JjVl JdjtJl ^dla_xll jl > ddjA^. QA ^aL_C- ^jldLa 

.(2005 jfASjj — "(Axil (jlil" 

AjLc- ^gA ddLa j)l » <a 1 y l L» cl \ c Lid lA-gJ ^j_^a_J 

^gi ^gljVl CjI j ^all (J£ Ld ddd A Ijd J 4 did £ (j-C. 4d-a_AVl 

.u^l 
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Is 


!38 


^ & 

ViMlI 


1/ 

'5 


■Oft I 


(jia^)_sJl CllVl-^a ^11 (jl— <a^)J j_juj aJl (J ladll aC j_xj 

(glill a-ljVl A * ^1 jll CIjcLc. t^lLxSl ^ AjjI ^ ii jqJI 

Aj^)A_3 (JJLq^ V IA-aL-C. VL£—A Ajl^p_3 £.l_ la-C-1 (J ijl 
Aj^)A_ 3 ojtj.' aJl a.l^)j Aa AjJj^) (gi-C- Aj^)A 3 t(jl^-i loll ^ 1 C- 
. ((JiLjll ^g3 AjI_C< (jl jjl_J .J A^a_ajCa ^al jol-^. 1 (J-* a. ^gJ_C- 
A x ^3 jp a £1 £ (jl— <a^)J j_joi (_£^)_J V li-aJa-aca (jl £— <a 

JJ_C- (_£JJ (j--Q tilUjb tA-1 — aJ £§1 jll dl ^ J V A-illjd. 

.dAlc 

(g]_C- (jL<a^)Jj-jal ajA_3 (jl a^)_£_3 ^aA_3 (j_^<a (J>1 * J L-l jul *S 

Ail ^g3 ^Ljudflill JLau tL_A& a! j } (jj_£i A_3 (jl^j-Iall 

J-^aC (_£a! 1 "(jjljJjd" L_1 _£j_£ jpa (jAajVl <^1 P-l— 

JAA xj l— <a£ i jj £ ^gl_C> 4_ijCl_jaJl 6 j_3 (JxLdllj 

.(jia^jVl £■ li_& a^j—^. j^all t^lli (jo a ^jJL^j ^}J_£1 ie-VjA 
^gl £■ li_& jl— <a^)J j-joj jj jqj iAj^)_Iai]l aA_& L-Lui a. 

. oil glc. ( VJLa tg.1 xi aflll AjIj j_A> L<a_£ t>ajVl 
1 a_& ^g3 aK A-<\ <Alli_& jl j^j^jJ a^) ^ Q H aA-g_l jj—iaSl^)]! 
(J£_jaij A^tl ^Lc- ^pl_ 3 jl— <a^)j j-joj jl ^g_ & j clai V' 

aJ_x9j jl j_d<a_J V 1 <a 1 a_& j $(jia^)Vl ^ C» I— Cajl ^ Jt-iila 

(jl ,^-A (^j-^.1 Al K>-k *a ...^ya-all (J-c- c-1 v >>ql l Jiilj 
1 ^ £ al j3 c Q* x ia j V (_}ia^)Vl ^gl ^ ^aJLjouall a -1-^.1 jj 


Ajj^LjsJI JJ-ili ( j - C - t-la xj ac-l-^J ALc - f -1 xia all ^il^)l CiiA aj 
jJjj — "^Ixil (jlil" qa ^jaiUill jaj«JI Alj j A j*i aj l 

.(2006 

* A i >> (jl_3jl (J^ ^ ^gA t~- ^\_j^^_3 (j-C- CliJ^_aJl A i 

^(AS^l—^, A A i >»r- o j_3 4_^2>llL<al ^jial^)j3l ^gi_C-^ cillj ^pa Ai_£_^<aJ ^t_£_!^jl A-la-Si ^ J ^a^_C- j VI A^xJ^Vl AjL- C- ^3 (^J^al—C- t^lli_A 

A-aaa. x^all Jjl <a^)j j_i^ ^a jlx- Aj^jAai c_jl a. x^al JL^jJ cAi_ua_C- Clul_£, 1 ^ ^ ^ ^ j^_sJl j (. ** A jl ^ V 1 ^j>a ^^1 » ill ^1 r - <^a_jl-lll AjjJlB ^uxiu L<a__a3 1 <al 

^j^a ^}J-£1 ^giLxjll ^ 1 £■ ^aAUVL^. 4x-^)_jai ^jj_£j ^ill o-Ull ^jia-xj ^gi ^)_g_laj 1^_A _4x.^)_jaiJ 1—g— ui ai AjA a^Lc-1 ^A-C- ajA^ll aA xja_a. UVl—aJ (jl 
^g3 A^<aL_A c-1 xia-C-l ^g3l_*j Ajjl_^<al (jVLJaVl ^gl r - ^ i 3U V IjVl—iJl AjA .aiS ^gl ^ a^AJlll jjl j)^ xia3l^H aA_£jj L^<a . jjj^) A Vi \ ^l_*il (J,1 » <<all 

X Ail (j-Q 1— C- ^i <Al j Aj1j_c. (jl (j^>» ill Ail * j t (jljA aJl ^l^)j 1-^A Ajj^jll ^g3 Aj 1^)A_3 (j-C- _ _ VLLq Ajja-q lLAA—l^o^ a^) »Ml Aju ajoi aJl 
djl a. ^all ^1 ^il (jia-XJ jX^a (Jl_aJl 1 ^ £ a-l^)^l (^-11 jl^ V X ^— *— Al (jl c-AAjiil aA_^jj L^<a A a\\ Ajj^) j^<a Ai_£_AJ 

(jljj_^,l X Aj«— Al jl^aAjoil (jj^ Aj_jjj ^g3 C-JC-jj (_^All (Jl ^Al AjA_aJ ^-C- J^l-3 Ail yux ai c. aj t ^ ^ x^a tdlA (jl-^ jl (gJ a. j ((_^^)_^,V1 

_4_jjl__jJa3 CIjVAj AjI jjjJ ^g •v^jl All ^L-Aa^ll ^g3 ^iAl ( g_Lc. Aj^)A_3 A_sJ t_Aaji (. All lit q j jpj ?A lii * 1 A ^ ^ ' j-all Cl A lall J_£, 

.(jl— VLxS (jjJ^J (jl (. - 1 >j tdlljA-flll tillj lU ^VllL<al (j^» A ji ^V j) ^Q-j ( gj a. 6(J1 j-^-Vl (J-^J 
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JjjJUt jJfc L* 

tAjlic. ^ ^gjlj]| ^jLilaxj al^j j J jj_all 

j * juji S.l_^l j x^al c ^gJaxJ Clilljll j 

^)_gJaJ t^juoC- ^jl^udll jj-all J j_*J ^gllll J 6 ^aA jj_j^a 

Aii—joLA ^ xjj Nikko \' * * c_Luo_aJi ^gic. *gjg ^ ^ 

. (jxa JUlj^II ^gll j!LqjL£ ^ 00 

Kikazaru j Mizaru ^ ^LUIU *LlJ 
‘^ 1 £j! V i^Ji v v :^g^L j Iwazaru j 

zaru o' 

(_£^' 

&g aILoj 

cjlilLiill t j^a 

^ Ajaja ‘jJLtSI 

Hear no evil, 
see no evil, 
.say no evil 



?cyj-*Vl c> j j^W Uj*-“ J^' 6 >% 


^jj_£j .a_3 ^gjll (JO j_xll gpa ^ A " ] * • *^-j'gl' gj-*-^' 



- LJ 3 jjl ^g 3 t_x^o oA_^.l j!Lo 

g-jOl g«aL_a. jujV I 6A0_C- qj x J 
A H Jail ^ * x jj LOO .igOlj ^jj^)*_jaiJ 
t^Ac-l^-C- Aj_c. gc- oO_c. ^uij l^_A j 
<Jlgj^ AilJtxa A-L& ^ £±L <j_^i 

_6gJC< g^ gj£l *^g0lj g* ^ J 1 JJ Ajjj 

g^jj B -] 2 a : ^ "\^ 

gj_&Ol (j) t jJajl g.l-ag _ A a>-m]| 

ugj^' C 5 ^ g* g-aL^Vi gO 

ggOl gij j m j >1 ^ g_c. ojIjc. 
jjji_juii] ^glll c_jU-jajVl 

gOl (_ 5 Ajuj_ 2 JI JaL-Aill ^aljuul j! a _13 
/oglg_aJl A^g.} iai^, ^i-C- oO_C. ^C. 1 _JU 1 J 
A-ia. ■ (^J^LjuLq J JL 3 ^^)_^.i L_jl_l_jaji 
!>ULq Aj 3 j^ 1 I o^iiilj A la JJ^q 


fill tU iilA DVD -U 6 ^ 4 J 

?LjLa jLiLaII (J -4 

ls^ ^J) Layers cjiiiL oUjLxJi jj j^j DVD -1' ^ 

J Ai±)a ^Ic. ^ a. a !1 OD - 1 L Aj^) 1 ^q ^ L_i jaia. 

^jja_£ljtil ^Ja_judll j!) A jjjall IaS 3 

^CIjLq "( jiLaj" A_lic- ^a-JJ 
oA ^ILq Aj^jjI^ dj|^)Ljawi Aj j ^ ^ 

0.74 g^j-*A J£) 

Lg-la J£ ^ j (jlajjllx 
Ajjijj '* ^) J) 1 ^ ' C-A A <al | ^J 3 _jul 3 

yuii sj^ai ...(i j o ) ^jVi 

(^ 5 -Lc- t jJsjI AaJ*J ^jj j aall 




■U '* gall 


pX la j 


ijJlS MPEG2 


ll a ^jui_C. ^gJ a. CllL^a jLcaII 

.o^jUl 4 »j_c. ^glx. A-la-Sl ^ ^ 


? 4 _U ( 5 jJ S >4 pS 


.JiVt J-c. 5 J 4 aj J£ uijj pg?i 

o^juiLi^ J_£, jlxj a. iT'\I JaL-sji ^jl_£_g^L gL_£, jA 

^3 Jal^jj_joiVi (jV oJlaL-ui Lq ^jC* ClijA aJl A-L^ a V 

^gi CIjLq aJ ^q_jl*iJ Aj^LjlII L_fl j^)_Iall 

^al a. L^ajlj ^jl_ £ ^a! ^g 3 

A ill * ail ^gLjubQ ^ ^ o A ^ <all (j-il IaS 3 (jjljjl j\ 

j ;l a^) ^gb aJ ^q_joij 1 _aa Jalijl ^gll 


."^jjL^r aA^ Jllaj u 



AjOllj^ 

^g 2 gjc. jW '^11 Jalajl 
l^jl^ 6^)-Q (J£ 


^jJajj ^ < 

C-ljl £ ^a^_Ag_ 2 kl (jl 


ojl » juj! 




_AjJiL_c. AjIajj l_jjL^j 
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4a ^ Ja *1\ ^la S>\ (j-A S^aIj LLall Sjl—uaA CuL£ 

tjjjLiL-wJI i j_jJ_u /Sfl /» j*«'j dLajb Lji-a. ' '■ < Ja-ui j '* 

.LS-jjUL«j-S !>a!jL%j j 

^ Ajjlia 4_*J jjJa (j- 4 JjS (j- 4 I J-^-£ ‘ ^ A k* ^ 1 • />-* -v a U_aJ) <jLS_ui jjJa 

Sjjj-S ^JLx-a j ,jlj_4 IjLwul j tai A * A < _ r aLc- ^ jl <<t a ( _ J Jl IjL^j 

.fJUJ! (j- 4 4 _aH^ 4 JjJaLLa ^ IjJLmi <jL£ otall u_2li Ai Li-S j 

VS dL3 dil^l ijLai 
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ULAJ1 6jU-a-^ 


CaI-I^SH ch C ^ ^ Q *' r - V 3 AA xjall LaLLa j|jA A C. 4 -jjLa-jgJl 
.cjAiljo^l 33 £a a 31 la aA Aa jJal ^ 
(J_£ j Aa joaIIa A_l_i> LaI jjl £ AaLLaJ LAjl £ ^al J ^-A^l 

m (Aa^La ji AajLaa) La I ^ Aj^al—k S j_3 Aj L^_ La 
jl_£ 1 ^-gJ ^Aa^laAaII Aa_^La 11 A_lVI (jt_! £ j*' a 3 

Aa ^ jJaVI aa! £a L-ALa 6 *ULa] LoaIj a^a! t~- 


A a'\ X -A Jaj IjLAk Aa joA 111 C Jjt, ,» uAl aIIa J _£_9 (C_flJAU Ia_£, 

.JljA^Vl Ca^-L^ ^ ajI $ ja ...c-^g-jA ^a ^ aa ij 
S-I—juaI I jj_£_AJ J ^ * J Aj^al__k A_Jti IaLaII j j L» 

Laa j .. -( jA 3 L»\i ‘/v V\ x Aa ^jLaa 3 a— a. aJl A a ila-C- CaLaI^J^I 

^3 D3_£. <■ _1 » 1 /jA (J ji 1 3_3L£ ~ * j ) 1 jJaji AilJu^l 3-j 

(J 3 6 ^j 1 a 3 _^ (J-aa A a a a jjII ^JAaII ^cjjLaII 

_^_Jaaaxa 1 I laLA_Jl 11 3 * 1 ajI 3 JaLHIa LA3 3 ^ 

^ja^LjaII ^J3_all ^a S3I jJa aJI ^ ^ o 3 I a x jjV I c S3 ~*a l a aLc- 

(JaIII JajaII 3A OJJX CaLx» 3AAXA ^3_iA IaL^oII JiS C JjaC- 

(j_A ji 3-gAjl ^ (j_C. A-LpA^Jl ^g_Ajl J 1 3jl_^ 

3jiXlo 800 J 200 A j-^Vi 



33 J j ^ 1 a Jab (j-d_L £Ui 

' fl ia ji-AA Aa]Lc- ujj 



lAJfc ( Jl£> jjJLxil 
j£_Lj ^Lc- ^ jIasaJ) 
j Jj-£!jLS 

A jIIaj LLaII ,jLaj( ^uajj 


Ajj_L_u 3 <jdi 

I jIa 40 ijA^l ^ aaI j_a. A_^j 

El Castillo Lr A-u^j 3 

.JjAaj j±A ^ (Ajdiil ji) 

1 ^ Ja ju (jX- Ajlaj LLaII (jJ_A cajI < 
.CjIjaajIaS 7 JI3A (JAJLaH 


^j_a 1 3 3 l £ ^ ^ j) IaLa^I Cj-Z* c s 3 ^)-*^^ 

0333 xiaj LaLa_j] la 3At_Luil 3-L^^ 

Aa 3 _La ]1 laIa-^ x iaV I ^aA_ 2 j 

la_£ 3 -j j‘i j ^ A_J^U L_ja 3 j ^ ^ 

333_)Ja_aA 1 3 jL_^ 3 ^63-^311 



ALc> 1 a LaIa qL 3 4 AA all 3A Ijax- 
^gi »Ia- ja 1I ^gi 3A 31 a 3 A_JVI 3 3 g h 

3J3LLC. (J_£ ^gjlA L-jjl £ (. " A ; X Jjl i ^ 

;lu 

3 A <. - A m AaLaaj Aa3_La1! laIa-^> x ia V ' LAjI_^ ta, AjlaH C»l 


A 1 4 ( t _2 |J_A 

jj-SaJ 

Caj-^ 

40 ULS 


31 LLAI 


■ f ^ ^ ^ Q* 1 a 3 ^ AA ll a (jLa A_1V1 

ta ^ aII JU laA aj lajI £ "L CaIjaJl^JiSI L-U ^a] 


^_^23Lxa ^a jujI j 1 3_aI_3 3 6 Aa _3 S^aLjaI 1 3jL_^ iS^ tiilLall ^Lc. 
3I L» -v *sf 1 A—ll^j ^ c. Aa3^_sj I 3^-aI ^ *^' L5^ AA_£lill 

_^L^a_a JLaJI ^ A3I jJa-aA A^A 


aAaII 




^Vi ^ 


a!)U ^a^. 1 3 $(jAAA3_aj ( x_jJa 3J 
I 3 _aI_3 3 




il 1 3 aU 

aaa^U 3 


W,JjM 
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1 J C- jjJLxll fbjj bu AjJjLL^ JjbJai AJV1 jddijl uajdjdl jl.ldl \lJt> Qj ^-jj bl— all jjb*du djtd ijl-Ja-A Ajjd <^3 

.bball f^b-Lj A <ual ail jj j 111 .idl ^3 j bl jdil ^ibp ^Lc- jdil ,jl.lail (J Ls- ^ JjV) jbl j-^iaj ...uaj) g ^11 <^3 


(. - ill I I ^3^)_xj ^ i ^-^-3 $Aj^x x^all AjLj t- ^3 l^yal (J-l x^al a^all 

1 dll Cbljl aJl I ^Lo-xlL ^ <J j 

^]_C- ,Wl r A jl xdi ^3 Sjbll J: x^al ^ ^1 C- ^3 

-Ladll ^.Lc. dU-Jtxxll J)L_j^aj3^U AjLdua d^l j 

d^) * la £>l_l>aJ I j AjjJaH (jjl Jl a\\ JJ_C- aIa ij joiV 1 (. - n judJ 

cl_^J A jLaC» (J i ji.^. jl a>j| ^ja 4-a£ 1 ail Ad loll ^jfLd (J_^L_da 

Lza Aj^-juoBI dl >>. , >Sj\ *\ Aj^jLx_juo 1 I J A_d.Bl (J i_jl_all d A ^ ^ 
J c flldail <d_3 j d^l^ dall ^iild ^Jl 

1 * •» ^ j d ijA ail Adl^ clH 0 (jdl^aVi ^^-jud j ^)J x^al 

^ J f- ^_JjjJ \-~aa ^\ £. aJb (jdJal 4»_2 j dl * dl 

(j,dal 1 dill: (j^lJal ^al 1 _J ^ 6 Ajl—g il 1 ^3 j a ddC- (jda 

_ /joxu^doll (J dad _ljl all ojLda_a. (d_g_dl J .Lai d 


?AjI ^ i iti ^Luaji ^ ill La 

^ll_x]l 6(J_sVi ^lLx]l jLi joai ^_*ja_ajl ^jj^)jj_xj LjL^all ^jl_J ^ 

j^a 1 ^LxIjujI dS3 IdgJ L_fl j^)_xa11 

I^ja ULxll Ad Jail J A^o-^l aJl aLL*J 1 jl^sl lai H . . . C-jLui ^ 

j; Q Q^l C_J_X_dll jl^)3l Aj_L (j_C» k ^* Q J 

dllj jl^si ^gj_a. ^j_jASl L^. d Aali-do <*_ull_juoi jl d C-^Ij 

. ^.IdC. <SLj^. ^ J ^ ^ Id Lu3 ^jj-3^)La 1 U1 xJl Ad lall 

- AxL_xll A^J-jk^aAll (JLq_a] ^il 

A ; x jA i ^ dul £ A^-^J ^ ^ x^aJ3l ^jjj_juj! dljl£ 4_c-|j^ll 

^ ^ * v ^.' A^aJ-a. a! 1 dbLxll ^i_C- g.1 da l]l j I ^ xl Q 3 cAjIdll ^3 

_ jl^djujU ^J_tljj ^ 1 j_x_juj jJ j - 'A_c-| (Jl 1 j_auud dl 

aJ (jlaLLoll (jdxJ ^ii (J j_j^a j]l dll_x a> d^L^al ja \\ Aj jx—j-^a 
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Uiill uiU A 



AjJi^-uiVl SjLLa 


J (JAJJJaIS CJJJ J-uulV Aj^LjIl AjjLjC-Vl (JIaII JL^jI ±ju 

Alj«Hl t al l Vi J Rhodes lH j JJ 1 g u < /i Lp S. 1 aIj AjjJ *L*2ulj 

lo4 ljJ-L» <JA jjjAjJ J) VnVI fli t JJjOA ^2 JjV! <JA JAoIlaj £a 
c_il^>uul j jLua^aJl J»Hu 2 Wj all Vlll j .ui^l AjjAaI) jl ^ *\j 
^Jfcfljj U j £ jj <^1 Ajjja^II (Jj 1 . 1 xaH j£ £uj jj-Aj 
...(JjjJjJ Ajj1a fUjA J vb ^Ic- JIaaj f LL 1 $Jaj JUjlLui! j 

jL£ ...JajcH j-* 12 Jj 2 282 *Uoil 

JljlJ <— ij-ua j^LaH Jj2 226 .. J jj-® 35 JIaaoII ^Uj ijl 

ASIa ^i_C- Jl ulll ^J-L ... JLIaaI] 4 ajj ji Ijlj-uaj In *ua A^alail 
j ~\1 j! d j-C’b j bjS£$ iln -\ J^UaII 654 ^1-xJl <^2 <-ij-*Jl Jj-ua j 

L>* 


Ajj-IjS-uiVI Jjl^ ^11 ^jlfHl (jjj ijaaIIsj ^^LLujI j pjfc t \\ jilut £fl dli ijj 
dllA <— uL£ AaUaII J^Luj (j a Ajj j2 A2Luja . . .AH jil Au-aLc- 

>* ^V' u' -&-*^) Pharos <^**5 SjjJa 

SjLLa f U_j (jjj ijjuliaj jj 2 i ALklHl tilH ^2 4a*_jjo]| Aaa^IaII ufl ijj-lail 

.45LaII JjS 290 J& 

^ Sja 2 (ji t JjVl jh jaaHoj lj j_a Aju SjLLaJI f LL j <ja f L^UVl 

.Savior Gods SIHaII a$jvi fU-Hl * 1 -ia) ...Ain 

.1 jIa 120 <^Aj 1 jjll (jjaju uua S jLLaH jl jL£ 
£Ja2 { Jl£- Cj I j^_la IgJI S jaj_S S jg-Hu CjjJ 5 jLLaII 

.AajLa jjll AJAjlaH J ij-IHI 

Sj-jj-aJl ^j-^ 3 ‘1323 j 1303 ^ 

.djllall <jk I j;u£ IjLaJ ULjA^I j 

jj ^ jj f ILu (jLujli ufl jAl (j£ jIaaII jUaluHl ja! 1 480 ^-*^1 ^ 

.fLLJl (jk \ ^ a\ A j J LfrJjl ) ^Iaxjuuia SjUaJI jL£a ^jk 
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tjjL&Sn uflM-kj 

^iLxIl (ijil v c> ( j, 1^) dd^ j jJfc 4 j_2 ij_ 1 
(jj-C- j_i!l j-al ...^ w till ^jddil 
^ 4j jj_2 AjLj_aj (jj ^ \\ fLLjj 

JjS 2560 ^-*^1 J>-a. $ jj-iil 
jiS^) f f LL 4Aa£. Cj\ aw * \ 
.t—aLc- ^jJLC. J ddaJ (Jjj<a*t <i *il 
4_ual^J| (Jjbj III ,j-a ddxl) dUjfc 
(jjjj-ua-aJl 1$ * ul <^1 4 j 4j Sib 

jajlII jkit) <— iLal jJfcSfl fLL fLaddil 

. (2006 jj' (j'-a'" (> £j' ji' 

AjjL ^a juadll ^ ,j_$Jl £-L ^ 
jj! AiLJaVb dial 

jjlSI Jfbu 4 *U ^ SjxaJ) 4 J>$^ 


Lida. LAjLjI j ^ILxII JjJaLLa 
j ^al ^yjJa jl) jLuoLi^U La-C-J J-Luij j 
Llxll £$1 jL) daJ <U jdH L*-Jal j 

.^ILxIl (j *u 


£j_uJt plL*l\ i t < * 1 ^ c - oi^j jJfe tjdjd cjfdVl 


JjjjX’VI (j-« UdLi^j ^ at » *U Jjj) Jj^ CjLajl 1 alt ^la * A 



£ ji (jl\ A\ \\\ \W A^\ aa\\ f \\ asi j 
jU^LijJJ ,t ^ C» 1 Ji C- 

625 to 1 ^' to Naboplashar 

J^ild-Ll f-U-jj Jj£ 605 J 

li^j du L£ AIa jj ( j_dajal AlLuail 

.$ jda^Jl j AjujJall 
(jS- \ T\\ j <_pj| diLa jlsuail j>li t a 
( jsusA qa Ch fl AILxaI] 

1 u \*si j (j^a Jj ‘(jj-iLUil l^djj 

■c3i^V' 6^ 

jjiLxlI AjjI^ Jl J j V <— (Ja Jjdjdl 

j£\ Alijal] j £*ja (J Lc> 

.LftJ Cxjuu\ 
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bJdl L_ 


J-UiJA ^Jjda 


353 j 377 ft^Sn 0* Sjii« J 


(jji jl J-4J4 j-a (Hall ^ad-a. 4 d^loAll Jj_2 



AIajj didlji AjLa ...Ldjj 

^jj-ua fU-jj ,1 a! Vi AHI j 

dlLLl dlij dju fill I ( _^dll ...A-a-wU 

.dll Ijj-Ul d£Liu 

l-LSV Sdj^a. AJLa. ^jj-uail 

<jl JjlS (jLajII <j-a ^»Le AJIa-uj j 

^ jl j-ual cbld^l ^ JljJj ni ^ An 
Ij-C- 1 aA\ e ...AjJa-C-I <jdju j AiJLuj 
ij-a IjAd-S (jjdllJ (jAjdJ&II (jLuu jS 

(JaaL^II (jj-fiJl (jh A_Ld-aJl ^llaiLa 
AdJala Jj_a. A_xii f U_j I jjjJ 4 jLle 
fill! A-aj-Aj I jjjjj Ladle- j ...^jj-Jall 

gp® 4 JV 1 1494 ?L*J| J 

^bdl ^ j ...^j^Jall $ jl > ^ ^IdAj-uul 
di ^j^Jall flj^l Jd dl id 4 1552 
.Ajddll f LI IgJLaaJLul j 1$ ^Vi 



(jLj]! qa AjLoLui j uaIV SJiAi AJLa ^ ^jjLait 

4dijil dil j ^ LjIaj j LLa Uaa* JL 14J! £Ld 

ufl jjjlaII J*n $ \\ f LL al *s\"\ d j_x_j 
^ uib j ^alajdl ^Lljll dojua ^uiL LLajj 
^L*J| ^Jl (JjjjajjI AojU ijLI A^JVI dja-a 
j«u^| Ajjda (jk d!iaAll JJi 550 

f^La djJLail ,jld . ..(S j-uaL-Ll Ldjj) 
cr Le dn «^| AjjJ I jjdl JdLadlL 
.(jAuU jail AbLaJl ^Ja el ^dll 

LjLaJ H j- 4 jj j LiLd Idojua j£j_gJl <jld 
jLadl Jlx^Jl (jd jJU ...diijll dild 
<jld 4 ddde dilj-a f LILl SdLel j 
^ ^ jlui (j-ujd-dll dj L ^le U j-ll 

daijil did d_La ...d^Lial 401 fLxll 

Jj j > $ « C 5 -Sj 
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\W ^ li jl) 

Alj_jaJ j i*V't ^ 4 jLjudjVI ^)J) g 1"» (Jj_3 

Jl Ui Jl ^Uisb *Vjl JULllI 

^al (jlajJl £jJa J ^ lajall J 4 jjljjl 
.S^Vjll J J-^l JjJa u- 0, 

Aj jJl 4l_l_a. ^1 j_lJl 5 -LoLc. L-l jal 

L -aa ^^g-UiVl j-& aJajJI a I j^JLj 
. J i>.q Sfi 1 ^gln JU 
j! Aj SlUIVI Ajl^tfll jgil U_LjJal 111 

lg_}3 j £. jll J J^l (jAa-JtJ lilliA 

lU^ii juil j t c-j i ^v yt dmi 

5jj-£a 1I Jl a. J. ^11 jjA 4 SaVj 1I j 

jl jjA_£jJ $.LJ_xll (J» a. j Ia_A jlA 


A-aIaSM 

J^ IjaIS jts ^ * Archaeopteryx j>^4p ^u^s\ 

jl_£ tjj^ Ul j <aIiLa_xll (. a a.1 jjl' jjj J^aJ 4 q\ ^ j_& j jl^)lJall 

dll^^-aLljA (. at /'m <1 jjl CA^j-g Ja 4_aa (jl $.LJ_xll Alal_C.I 

.V j jji J-jJI J c> A^lli 111 Aa. *( J ) Ju W j^ 

A^_Jl j* AjUjII (_£^)_i.l 4 jLc. <1 (jl_Jl Aj_^.j jl_£ 4 (jl jj.lall (J-J-3 

m f.< SAlt j 


VuAAJl <ai kiJl 

lg_J] |_]j^a jli ^^lill CllLa jIxaII ^)_iJ L_L 
$(_£j^jlll (jla^aJl jjja (j_C- pLaLxll 

_Ja_a]| jxi ^aAjl L_ll_£ll 

^lAllI I g XqjoU Jill^ ^^Aaj^JI Jlllll (Jjl 

j)l£ Lg-jj j Jc- < — all 1 30 cJ^ jJ=» 

,tJHjJi3l_n]| jjLoijV t ' 

J_x9 4^ajJl 111 i 3 j^)_*_a]I la oil 1 J 

(Jja jja 4 j j x Ai A x i l £■ ‘ jl^VI 

a 1 r - ^jiixll Lq ^a^l _^l_c- t_all 20 

,(J-a. JJ9 (^ ^l-C. eiVI 8 (_g^l 


jjUu-dii (at oLujy' 

^al (jL-jolVI lall I J ?.^j_juail! Aj^_laj L-Lai a. 

^_c.Aj Lq_£ (_^ j_jLiAJ_lull (j-C- 1 lin 

jll (pLd_xll 'Aj A ji a\I CjLojI at ^11 C_1 jaua. 
Aju j ^ 1a ^ j_ll <a^_*l (_^a 1I (_gj jLuu 111 
_4lj j_la ^ ll ^ j jLoijVI 

^Ig—La (_g j'l 0><u 111 (J £. Ajj (^5-^1) o^j-fill 

1 < a a I ( <*~- ^_ 3 — [ ^3 C ** i j n ^ l ** \ i . *' < 

cs* 


Ai-laLo ^3 laJ j L_ 

jjl£ (jLulVI jl j^a. 


O' 

ft^Lall j-Q Aj3^)_j> 111 AA-Jalall 
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j<o <j j ^ ^ A 1 a> A ua jail L1 ^)JlLc.| 111 
AL± j-^<jj ^ajA oil j_i_lllfl ^dil j -N- 
. Vjl (^A CA j. g , la ;Ac. J-JudJ 

(5jUL Jl cIaaUa! JljVl tli ij J l 
"*I>W jj^i J cJfi ^ 


_l_£_jai_aj AjLq-^ j_>» J l£^)_iJl j«a 

A qa ^<ia!_C. 

jLjLj 3 Cjll_i_aJ! 


CJljA 

.^I^aII Jl (J jj^a^ll (Jj-3 C_<L 

g Lol^ Aj. VjJ I CAl jjlall jl l 

(Jj_all j_£_xj ^A-jAaJI J J- 


£jJajJ ^aU l 5^I j'jj jl A_9 jj 

^ j £ \ ~ 1 i t . ^ t\ , ^ t ** K n ^ ^ \ | 4 l A-% < | 

j^A 
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JjLu4j]1 (jA Jjjjd) uj^ li j L*Jh (jLruJVt Jjt-a. 

<_jjLu 6U j ...af J-£ ^ jj-« f> ^ Vi ^1 j Sj ^ 1 

^ ji*J! J) Jjfl ...^L*J! ^-mjI ufl.LgJl <il]j ^i) Jj_^jll 4_uL£_a1 t"nj 11 

^ a <1 i ,.tt uuILuiSH J-£ J_uo2 du_J li <jl£ AijJU (J ii) 1 '* t « 







( jJt> l_a 
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4 ^aLa 1\ uajLdll ...<Jb J ^ *^ 1 j- 4 


a \i jujI l^s ?j^dii 1 a_j (. Ld j j_ ji ^l )— ^ cIh® 

AjLc. A_a1Lc- 1 (_^dl C-J^l jgjVl .. AjIa_a11 A_1a jl joi j^fl l * L 
jdojVl jl) A_d_)All dal A Q*^ •» a]' jjjJa j_C. La] jLd jLdVl 
ill jjjJa j_C< _jl ^ jLlALH Aj_aA_3 La A a. x^aJ jUaAll 
^Lc- A_d_A ^uLd ^11 ^il A lj x «a j ^g3 Ad * j jAll ^AJa-Lall 
_ jj_£ll ^g3 Aall A dt ^)_a1 j Jail Aj_s1^a 11 jl SA_aLju1a] 1 
^l-C' oA d •» a! I Adi djj A3^)_xdl ^_A ^ A A juA a J j x^aJ 4^a jl_dl 

6A_ALaa]1 jjj L j_C- ^ £> J J) ^ J^l ^a_JJ Aj_C-^da ja Q a. 

d A jl joi aJl jl Aj^)_dillj A_jojL_j3 * ! ^lll ^gdaddl (J_a1a]1 j 

_Aj_dal_3^1l 


;£UjtAll Jd Iaa 3 till ill 

Sji>* Callanish 4iAaL> ^ Aaa dal ) diidt jL^l 

(jdl «Aaj|Aj Ajdl3 djl-sua J j_^j AuAj 1$ *3| ja .AdUajjjll L©WiS 

.Aa juII ^jdaLdl ^ tA 

V A xjjA Aa jLdsl l la juj jjjJlll ^3 Aj_^Ljoia 1I dll A d * dl 

.Lg_iLc. ^A dll A_a.V jj-aj 

^3 j jLdsVl dil_J ^1-C- lal i_aJl ^3 L_lj_*Jl a\ all ~ * d 
.dVl ^dl jjjdll l_A jJjJd 


Ajj&LxJl SjjUl 


AVI Jl jlj-l^VI 2_S1 jll 11*1 Ja 


ljaaII 


O 4 <j 


Ld 


^g3 J fiAjA_a. L_jl J_jl ^d3 ^3 ^aL_A JjA A n.1 J m JJ ^ lal (j^ - ^ 

^j£_ajll ^ j>A_jo 1 _>a 11 (jd_j oAjA_^> ^jLdsl j ^Ijl J-dl ^ d 

f Q \\ l >' L^_i 

j-^d «^1 i ^ ^ g» 1 543 ^L*il jjfdll^jjdill 

De Revolutionibus Orbium ^4^ 

^ ^JJlA_JUdll jj-^ J Coelestium 

_ Ja ‘ u ijj \ j ^al—AI tilLslI al <~- ^jn ..I LlA-alLa t v J 1 ' ^ *H 
Aji^. jd ^li (_^a !1 ^^LIL^. jjLlLa. c-L^. 4 jj d eld tillA a_*j 

^jjojail jjlilL^ ( x_da J __ _ j L i jj^l ^Idsl ^1 Aj dal Hi Ljj_dall 

^a-juj ^dl ^aLxJI c_j_aaa !1 ^LdL lIIa j Ajja dl ^ jl_dl 

_A_jj_dll J SA-ALLoaII ^Jj_la (j-C- Aj ^uldj ^^1 (J J 4W 

^1 (J-j^a jdl 46J-^a (J jV 44A jd-joldl jddL^. ^Addujl 

(jLd lli jddda. A_^qA 3 du ^a_A 1 _ _ j_dj^)j jd ^)Ldsl d ^ ^ A 

Sjddl 6A_A ___ M Aj_dL^ 4 _xL djlda Ax_u_Ia]l n |6A_^.l j Sj-^3 


dul £ jddL^. LhO ^ J 4 j_JLx> ^ddl ^jj_flll 

.jjAlb A_jJa J (j_£_d A_ldjA ji_dl 

AdLdoL ^ ^ -v. il l A ■>. ^ A a a AA_jA_all is_j j_*_dll c ** 1 jl £ 

dlA dLad-JA ^il Jj L 4^ cJ-^-1 L^ 4 A \ \ L J l d * ji <■ ^ 1 c^-dl 

A \\ L ^jl A a r-- Aj I j) 3 

(jA^ ^jAa jLl c-Ldl ^-1 a a. ^3 A oil c_j j_jt_dll duLd lA_gJ 

lA\ q\\ £ ijJdjoiA (J d d ^a ji_dl dj j L A_3 |j-uoa ^il (j-H-dl 
rl aA q !1 Lgj (J_a 1 ^j !1 dl^Ljoidll (jdl ___e.L_A.idJl j <__LLall j 
^!>Lc. (jld 4 !>ILa Ad j_c.j_all j j_oa ^3 ...jAldlL a d jA Cdld 
aI ill C.yi jV ^1 JjVl «^jda l_J_LLjujL j AjjLxdlL ^aJ_J (jAalj-A^l 
e-ldj] ^3 L_ij_joall ^_A S^jjdall ^1 jjVl (jl j-A IdLuj jjl-d ^dl 

.jddV' 

A juiA-d jjA jldl (J_j 3 jjddll ^ dlAj ^211 4dL dal j jl' ^ ^ 
l_gdjA_L A^.1 A d xj ^al du ^ Ajj_aj A aj 3 dlA Cdl £ 4^al_c- d^l 

jddl SaI _3 4(jjj_c-Vl ^p-a. ...jjjdJl ^3 ^3 LjA-C.Luia 

^3 jd j^aii a jdLa^A ^ jjA d * j 1 ^jl-d 4^cJ^)ldll ^3 ^ a\ » \1 
&A_aLLa 11 j_A ^Ull j SAj_a_dl dLdaLjll J-A (J ijLl 9 — Lja 

^jLc.a jL ddl £ ^1 

j L Li'^1 jdaAJ 4 ad x^dll j dA-ALLaII 4_J jl ..'1 4 - ^A 4 a \W ^2 

(Jl j_i V (JaI j_c- L-Lui ^ Aj_a j ^3 Aj_dl dLdldll (Jd 1 d (^dl 

jd_AJ (J_j 4 L d lA_A ^ ^a .J_dl ^gJ_a. ^aAddjaiA 4 da_*j 


^gj jLLc. ^aDd ^)Lla] ^g3 AjtJjJdl £- da j jA t dajj ^jl 

^ ^ \ f- joia ® jl jl djJ_9J lA_gJ A_^a.l A_dl A_9 J_jol 3 j td jjjLa ' A 

4dd ^5!^ 4 j-Ajll (j« jd j al l jo jldV ^1L*J1 ^g3 jdill 









JJjlSI ( jJt> 1_« 


OF SCIENCE 


^ijl^V t> Jc- 2000 



(jjjjL-utll (jj-fii! ^ L_fl J ' all 

^jVI (jjuJ$\ £-uaj -£L-a1) Ja3 

oilj Jju Ijjj_£ CjjjJaj UjU-JabjI] 

m( jjt± iAAji j o-^! a-j 



- (j^l cfefl 322 - 384) 

j-yflU-C' J-S J^-ui ULc- IjlJa) *_Jaj 
(jjjLc- . Jj-uiUiLj jLkia ^Lkj ^3 A 3Ln Ia3l 
ja jxS! ^Lkli) \1A 
j -*J-« l£jS?I jl J ^ ^ ji AJalcA 

.LL^I 


- (1543 -1473) lhjAhja>* lsVj-^ 
jhai j| ^Lkj ^l_A ja Jjj ,jL£ 
J jjJ-j o^ajSfi o' 

O^L J 


^ _ (1642 - 1564) 

Jji (jiS A_jV AjjA^JI ^ jLxil (JjLuu A_jAj 

U a! CA jl n -vSft ^Lkj QA 

4_iUL£ qa ,jJ ijjj o-Saj i4_£jj La 

.AjjjL^Jl j LLuLSoaII jJI ijii 



CilLS - (1691 - 1627) ckfc ^jjjj 

(jjt jQ L»U j j -v A ..U ^Lc, Jaju f-1 j aj A.U 
l_i_A.La]| jjJa j J-jjj fL^3 cAjL-^jjJl 

oilL L-u-ujj-a 1 gj^ c- $ja JjV ^aIaJ) 

.ckjj ail fU j £il 



A_Aj_£ 1 687 ^LaJl ^ jJLxl] j_J ijjjj (j ^ jail <J_jJaL l_A jjj_Lj 

cAjjj_a]| Jjl— oil J-=- csji^.1 (jll Principia Matematica 

.AjjjLJI l jjjl j_al j <jjuLsj]l 1 £jjl ^11 l ^ ~i^U 

Jl jM\ Jl sA a l xlL j-jI CjL j_j jjj jjjl j_a ciul £ 

^ <J_aia3 A.I jL£ j_jV' i'^-A j . ..AjjL j_j3 j Aj_jJaLj jjj| j_3 L_Lui ^ 

/ _i L\i j L_^ j^L^ j_L r- jjj L > 
jj£ll ^1 ^ULLI 4 a j_A ^Ul r j L ,\ l Jljljll 

djjill j ^ ^ A_j 1^J ^3 C-L^. A •» 1A m j 

La-g-S ^ jjl x^aiLa jjLl ci. Lai jl j &\ jJaall jl AJ_Ajj j^a jjH jailji 


Ax> j_joi J ^3 jai ^gl £» Lq-^jLul-^ ^3 jljUU-jUj jaa_xLl Lq_^ xia-XJJ jl L j j ^ 
CjUsLooiaII j^» aj Lai j_J jjj jJ-jl j-3 jL ^ 3 1 ^j| Laa 6L_l3| jaII 

^£]| 1 ^ jl ^ ja Cj^L^ 6 (jj_i.l A ^ ^ OH 1 J . .. 1 ^-^ A»Aila_xil jLajVI j 

A j a j A L 81 ^3 jJ_1ia]| ^JLxJI I A ^Jjoi ^ ^3 ja jl ^gl £» CllLA JJ 

L)a c A_j| ^gj_xJ Laa . . . A q ^ V A j ^ j A L 01 ^3 Ja_a 3 A»!L3j_*a j_^AJ An ■» ^ 
^11 (_^^l lAA J£ . . .Ajt ia kH A_^.jl oJ_^ AijjtA (Jj jaLj tLaj-Lull Aj^Ull 

."Ail jj_^l M s jSk jLi^jl 


jJLil ^ ,Jc. 


.lis LHa £ tAj3j_XAll (J Ij-fl-aJl ^gi 1^-^ J< LL ^ jLxll dljj laJ 

^g_3 6^_^. j (Ja_xj ^311 ^JL_*il Sjj_iaa3 ^ a! all oI^-*-ll 4- 1 j' L1 'l t_oJaj| JJ-*J 

^lj_sl 6^_C- jA <L_j j_£_a (JJ_3 j_J 6^j_ill LgJ ^a-J 6J±L_iA 

^Lj AiLxJLa ^uUj ^gil (J J j^a jll ^glLa. Lxa I j_j jL_*_jj j I j1a_xj jl L_l 
_L_Ajj_C> j (. - 1 jail J LjI L ^ll j f-1 ■■-^ >Q ll (Jl a ^g3 Ja_*_j j j_3 c^ 1L_LA L-l aj 

J jaOJ l jjgjl ^A_juj j ^aLc- C-Lc-^I (J_^ j}A jo ^j]l J ^a_juj ^Ull JJ Lnll 
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f li - (1882 - 1809) l H jjb jijLi) 
U a ! £>\ fULSjVI J f j-LUl LjJaj ^-uajj 

ii q j * j ^HILuiVI J AJA^LaII JlS* 

.fj a\ C- !aju A-ajJalll LJaJua 


<La - (1895 - 1822) jji^W 

,j£_j ^aJ l-a jail AjjJj AjlAA ^jALjj 
. . . .I.x. ; i A^_Aaij ^ C> 

.A_c<LLAl JIa j ,jJ ijjjjg 


- (1884 - 1822) J%-» 

^1 £> (jjuai) j AjI < jAI jfi t fl **n 
,j_4 AiLuAAl (j^a a^1\ .. .lj! 1a ail 

(j * i a j •> j do* JL& 

.1953^ 


5^aj - (1955 - 1879) O f' ** ■ 

(1905) AiaUJI AjamHI jljJu 
U jj-G- <jtAl]| j (1916) A-aLxSl AojIuaIII j 

L-i jLuii j jj-aj]! j f-1 Jail I ^JtLLa 


(1971 - 1901) j-Lhj 

0*-ui\ £-Aaj <> 


jLL <j^a c- 


.L^aLc. ciu j j Lq J_£ 
L <a_}3 0 ua ij__klLj lilL £ Lli ^oojo: ^ -v £. j]| j j La\1 
ca! jLajkSll CjIjLL A ^ a. a. Lq_i3 j (^) » y; a \\^ a \\ ^LLq 

oj) * L Aj^ jJ tA»L_3J AjIjI xjj-a. c.LL ^ j 111 (LA A. ^aLiL<a]1) 

A_aaLc- di joul CjVL^xa ^ (J j^kAll ^ (AjIaj AjL j ...JJ £ 

.l^ j] j ^ j^aii iyi£ 

^11 A»j_^a j)x> C< JjLuwaII a 6 dll A_ll jujVI 

.A_n .nil j Aj_a!>LkVl Sj-Iaill A_ai jualall Sj-Lill ^j_-<a j A.\l 

.JjflA jolaII jl-C- Lil 1 ^ xAal xjj L^il] (J j_ j^a jll ^ <. - 1 ^-ji CjUL^Vl (J-^ 




Lal_C> jLc JL_^. , J_j V ^A_a 2 Ll_a> JJ (JL^aII L-l jol-^. A q i ■ ^ ^ j_a] 1 ^ j)\ xll 

d V) ...jJa_ui Iji j JbaJl La_^ (JJ-^51 ^ ^C5-^ ^ ^ dj^JJ 

yd J A_LL_iJ ^l-C- 1 frba-C. (3^-JJ l £ A x \i 

1 <a Ai^joa i j_lllj Lli ^q-juaJ ^ LIl l_1 A AaIL Ajaa xjjJ Ll ^ a. j L<a 

Lq La j)\ x a ^jl (J j Q H ^pa ^j-^a-jj] ... V ^ Q j‘ Q a. ai-X-^ Aon x^aJ ^j_£^<aJ 
JLxj oj L A. iL-li Jl£jj CjI j L A. SJLc. jjj_^all l ill c. L-l_a>J cA_ia!x- Aqiq ^ 
- L_^_jJa3^) ^)A_C- (j-^Q j A ^ i n l Lg_j| 

C Ajua £11 ALc- -C5 i jVl 6 j_Ja_aJl j _ _ _a L nN a \1 SaaLI^aII Aj-Sl 


A_ikl 1 Ax^a^— i* 't \ a A^_sl^>o A iL r. \ A \ t a ^ * j ft. 

^Jajgj ^i_C> Aj^j A_iLa_x>ia ^jl 11 A \ AaLa_C- jl ^AjjLa_joil 

(AjI j^I (j_C. jl Ajj_juu]1 ^Ia joA j A^ A_j21^a11 ^(JjLq 



AjU a A jA^d) ^JjjJa (j_C> (jjjlAJVl ci-AAAi (jj) <tn a j_j lAjJj-^. 
jj-P lijjJa jLi AJ| ‘AiliAij ^aAa JLc- ^ Lilbj-^A 

,A_XJjJfl]l ^ Sa J^i ,j-« 
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diH a x j Lq 

AjsI^aII jjl l_ 


ji (— J j Si. x ^ I ' j M> lUl]l<, ^Jjj1_3_3 

^ ...(^LcL^yi <^') Geiger 


j^aij Lu3 L^sLulL^I ^A A il * ^ 


aL 


^| Aj^— La ^ j f~, tdi_ll 
.Aaax^q S^)&Lla 


0^ jaa-^I lg-L& ^uaa di^LaJl (j* AaA_*JI ^ j (jjjL-Sij 

Arno jjji dlL C5^- C ' Cy* ...dil ^u^\i 

jLll! Rober Wilson uj^j lijajj j Penzias 

dalc-L-x— iuj| L^al ^ 1978 ^L*il S^aL^. ^1_c. 

. jala* 11 jL^AaVI l &^)A juoa jjt_£ 4»AaldJl c. £-Lall 

All jml^A ^3 jLf ja Lq jjL £> A_a3 $AiA_j^a]ti c abuolL^VI 1 a_& 

.tS^A^)A^_JUl 

C— i_a>j iAj jf-La (jUld-Vl ^laLaa jl^ A_iaLx1I 4 jj aall (jj-^J ^ ^ 
^jjj_aj ^11 jjl j (. a j^)_Iall SaL_C.^U Alii jjj_£li jjl 




illill 


<_)_j^a jj ^lill AdLLdxll A aL xll AjLj juj3j jjJLai j ^UlLuuVI 

!>L!La3 . ..oAA «v* CjLLjj J-C- ^ xlLc-VL <LqI_C. A_LaLf SA_C-ts Jl 


C> 


Lq jgjJ 4 q\‘> -V ^ d -V -vl J d joL-^, 1 jjj jaLIL^ J l /QAA-C- 


^ jl Ujj j)l ^lll jail ^4 b 'vUl ^Jjj_ajj (J j^g A j ftLaAtl 1^-44 

i Ja3l judll ajui aJl (j-j-J U - ^ d L*^' ^jJa-XJ A_^l j 4 j vM ^\1 

Aj^al A.\i jjdl jJill clH 0 ^) V ^11 ^cAAA jail t jAjj! ^I^jLoA 

(— J ^Lail j l_A^)j| A^LaJl ^)J Lilli J c- j-Lull A ^ lajj 

.4 , >. j <i^\' j aj_sJI cAjUjI (J_^ ^3 1 ^ L c-l 

StaH joiaII A_ixxL*il fSM L >' ^LxJj ^Jj)4 i\j ^L-^jj 

jjJl jAallj aLx- jl_Lal xjJa i j L_l_a>J t A all A. ^ c_ulLail clH° 


^ (J^kAll LU ^ ^ J >*1 I^A-^ j£\ ^JJOJOlVl j 

^11 (J j ua jib ^q_jujJ ^ji L_i_a>J SAj_^. A IaI C- Aj^ laj _ _ _(Jt_^all 
aIIq^I (J_jAa3l ___SAA_*Ha ^)-Al O^L^, ^jIj^j 3 -^jJalj^) 
ml jSl joiljV A_n jaull Ajj-Lj j_A S jL 

4 ^ -sill c _ i ->J Clu ~s Sjji-kVl S jL j ^ ^ V \\ \ 

_(J 41 a (J^jA Aj^) L*i <j] V ^ 3 l!I ^ 4 J^)_aA (J S. AdJ 4 ^ L*<|\I 

Ll^j V" Karl Popper JjL^ ^ jLxil c_a j joiLs JjJj 

C5 L&...AAfj^ 4 _lq1 <~- Aj^) L*<i 4 ^ ^jjA ^tS ^ ^jl tA_al 

C5 i_£j l 


it 




^aA_C. (JA A £1 Ull l H ^XLj 

,"1 N j" \\ n SA_2kl j 

- 1 a>J tAj^) lajll A a. x^a ^A_c- dll jj] AliJt^a Ajj_aJ dll x^a jli Ia] 
.^Ia^I dll jL 'n-H ^3 pAllI J 4 \ j L >\1 dlij (j-C' ^ 1 — aAll I llLc. 


1 $ jJa^Jl 

Imperial 

J-^*j ^aJJ College 

«_i j* 1 "jj a ^IaAA-wjL 
La AjA-d J^_du Aj_31j^]1 pA lajj 
4 . i&jAj I AjAA4 ^ AjJ-SljA LJi^J 
(j^j (j ^a”\W l^-C'Ldl t.if' jj ^jd]! 


,dAJbl— uldl 



2 S jJa-SJl 

jjlJt j Aj jdAj dudji .AjI -vl a a 

dll A j "■ A A-^j (j^i lldd J ^ 

i3j-*j ^1 <J^ i-iil 

,j_4 AjAjcJI ...SjAII Ajjdjj IajA^j 
4 a! Ajdjbl dilil— bldVl 
.4i^Il ^jjjJa ,jf 



3 SjJadJl 

J i „ -vSft JdJ A^lj AjjAI— dl ^ jl— uu 
‘ 4 ^ q l i ,)1 ) 

^ULiLuiVd ^4 Oja «vlt dAJt ^11 
Ajj Lr ud (jl Ldf ca aj V All Ad 
.'LijLf 



4 S jJadJl 
(— dljdSl diljlA^ ...AjjJHII 
Jj-ua ijJl (jLoj dil—uAdl j 
j>Ajd jjdlja 4_kudjj L44II 
L^_j 3 A qa Jldlil ddaj j 
dlLjjd-ulAil 4 (\ n „1 j 
.Adi daill dibdjdl j 


5 S jJadJl 

J_^a ijjil 1— 4ja 

jd A a ^ di^.L) ...4— ill 
^1 gjidlll j>4 <j^44 
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CjLLuaj 


4 k Art j iA\\ ^ ,1a jj (AjIul^ ALS-uua jl f 1 J J£J 
4j j^4 til] Ig-aiJaj AujJflll lj! 4 Art j]| (jS j La 

.. j±i±AJ £ulxa]t (jh ji uLl ^ S 4 j-^j-a j-uaLLp ^j-a 
? ?f AjJjl4]) ff AjjJall ljLLu2 j]| o-Ly.1 Jjfc 
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( jk\\ jIa loll (JJJ-iij ^ j-ill (^lx £C_j jjUll 

^ jlA\ J.C. ALkL-ullI CIAjj^-julaII ^.-lA ^ A»j2 .IxLjoiJ 
.S.L_kjJ_jalVi-J Ijj-X-Jul 1 —^jV 

Ad * A x ^gjl X ^» A (jA Aj| dl_Lj) ^2uJJ t<9jj aJi ^ 

^gk ^C-LjoiJ jjI_a]| j)i j_& AjL_j] d ...Aa jk aII ji 

cili_LA j Spams oAjuall ji dVi-^> 

^c_j ^ jL_a!1 ^JA £J_A*aA Lj_jL_All ^3 (J_a. juOA £.1 (J» Q ^ J 

,6,1 >a\I L-jl—g jIV L-fl-j^a ijJ j 



(_£^)dVi dal aI.1 xjjVI clH 0 

aJL^ ^ JliLbU D jl-laC. I 

_(_£ ^_Xa11 * a\ 

^J_C< cA x jjJ 1 

JLilb j . ..^iVl 

.fjdt 



judl » li-ag] ...(>aLuJ 1 t^LaJl 


IjJjIiSU ...^L^ill 

^1 L_iLA^ 11 (Jj_3 (j At judll <. - lA aJl C_Jj_jai S^lx 


dl ; jI .(3-^ cs^-* •> aa (_^i ^^.j_j V tU-A 

.yj ^ ^ LgJ 


^ja Ajj^al A\1 - ■ 7 X v ' k 

^jj jl_£JI ^q-jolaII j a nl (j_u jj-ill 


LjJ Cj-ali 4 _»jiIjJ ?; jjjy'L'O 

Aj^aLdll cillj A_jl d dla_j^al ^a AJ ^OaSGlD 


t> ^c-J- 8 >■» 

AiLda^i-J ;Aa j AjA ^-a ^uLjj l_gJ j j)_i3 j j_^allj 


J-Zj-^ ys-A ' x - 

(jL_*_judi] (j_£_jaiA Aj ^Jl 


^ Nebraska Medical Center 



6 A ^IaII 

^Vi dl Q x^al j_a_ 11 clH 0 


^.1 Aj 1L*3 dl ; jV 

^^J-xaj ^c_j_L^)a AJl i - ill ail 


Ja 1 J dl jj jJa-aJl j c-l^juD 

dl jlj_s] c_j Lj_j AJl 


dLjj ala* ^ A » jjj C_J jLjujVI (JA ilj Ajjj_juo11 

-. A < in o m 11 <_£jl g^all 


^Lc- "A iilall A q l i^l" a J— <b Aj^)_d ,1 ju ^dj-nll 

j (J g ua_J 1 _a_a ^ ^*>t A ^\t <) 


(ji ^ d jj 4 ^)jl A ^\l jpa Ax- j^a_^-A 

.~ kl< jj — a t_Jb^^)_la 


(dljj^)dL<a]l judi jpa ^ aJi (Ja-JU Aj^)j_jui11 

. ..(J 3-a. ^^lx *d_aJl 


...cB - ^ jLaj!>U Ajj_joia1I 







dli-uaj 


OF SCIENCE 



♦♦ 

4 


4 j Si 

r> /■ UjLujI 


^J>aj| p 1 *A ...Oj-aAJ! J^a-C- 

‘A. *\t ,. >» ^ i" \\ Q i ^>1 y& Ajj j j^\ jU A-^. JJ V 

j_a jtaH ' Iaa (J x^al 1 x> Ij^)±L£j1] 

^j]| (AHjI 4__^jl__joui 4 Qj >■ ^_Ja_xJ 

SaLg ji (J ij__>k_£]l £_jJa j Ai_C- 1_^_3 j_x_dj 

jj xulll ja juflC- (j) c-1 a1_x11 A_£jjJ ^ ^ 7" cIh® 

<^t Flavonoid ^ ^ lsj 1 ^ 

.dLLg-M S^L_jJa_ 


JiLjAaxd A]LoJU_jo:I (J ^ A ] (JJ xulll JA-L*ax£ lA\a *\ 

Aj_C.t_d]ld S^jouII ^Lc. J g laJ ^q_xJ 1 jlLV 

.La JJ_C- j 




&\j i x^all dll jj da A.\l ^j_^Q 

Aa^id jjL^ll S^L^q ^J_c. L$ S' t»l^) a aJI j 

dii^ jk4l f L^i A <^j-iJi Carotenoid 

^jjjoiJj ^ jj ^ajujJ 4* u^-% ^3 (J_^Aj AjI 

C- j dall 4 ml tn S\ dLsU-j^all (_£A_^J rhodopsin 



.^jj-JtSl 4_liL juj J^all J 

(j— iJ tAl j -Lai jj all 1 a_A 4_Lad ^jJaLi dj| 

A_£jjJ CllLjall^)^]| . J L *i\l (, Q ■» jJaJ AS^Lc. 

Ji J daaj (jj-L ^ 1 dljj x>» All j (jl 

.A ;;L\t Lh® U I A ^ j ajoi 7-^ 

(J jLj AiiL^ll L-i_a>j V 

ajI jll A jV 

caXUlL! 


JA *ljJ jJ> ...^ jAJ! 


^0 ^ jA-xil A da AC-LjujJ jLII C^aLxll ^IaLC'^I L_1 


tC-jL dll ^£_L- JaLa_^Jl ^i_C- Ax»l_juaj jjdju 

^3 Ax»LjujJ j i J jou] j_Lll ^c-LxxaVi <> >Q lalj 

.^aAll L-K-jAo] (J j_i_Lci (Ja » >a ^i_C- lata aJl 

■ CL? k ^ ^ oA-£ jj Ud L-Lui ^ a1£ Iaa (J-A 

a 1 £ 

dl jou] 4 .. ^aj\ x A ^jj j_A A^jjua L lLc» 1 a 

^gk ^\-C. (Jddj A ^ x^all SA-iLq Lg_ jl V] $A3jt_aJL 

C> 

Ajj1_^>L1 C-IaJlII Aj_C- cSjjl-kVl dlLjaljAll C—LjoLA 

LS* 30 ^ 18 ftljAi^ L^j) ^ajLlI ^gLz. 

(J jj. Lull] A ^3 ^Lx 3 A-C-doiJ ^ jl jujVI 

^jjj I j-d AjL^JI ^3 A_C'l__ujj J ^a !1 L* l >> J 

^3 Ax.1 Ujj 6 ^)j_^Aa] 1 4 1A £Jl . (jL x jjV I 

jUajjaL^ 4 in •>. \ 1 fijjVi C> Z)j^ 

.^.Lx^Vi J oA a«a\l 
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•? HI TECH 



SONY UX 

{ Jl& bg_i ^ j-Aj bil a g a\\ ^ja y f U) j-a (-*11 ^4j Jjalbla j jJL^a jj j_jj-a£ Jl g 

.Jj 4 V 4 p jl b bill jj jjj 4 ^ 1 ) 
; Jl g y\\ bAi-ual j-a 

1 . 2 GHz gfl*. 

j-C- jl jjaIIIj & j-bb-a 1 g n <a Jal *11) j ^4j jlul 4.5 ^ ^ *vj A_bbui 

^jjLLail A_a. ji JjjjJa 


( 60 GB jl 30 GB) 


-oLuail jja j-Ail 


Windows XP Home fbH 

Aitlb iLULail Ag y\\ jjaVI J ^-Lbluxail abaLb S.1^1 j ‘ jjjjj^LS 
jjA-aH j jj *si\\ Jal-AjiV J<**i Sa-iUba “j ,3 J-uaj Aa4$j 

. 512 MB U jii RAM 



.jj-ua ji cli^L^a ji l_lL£ bba-iua ji dihn .uial 

J j-ujVI J jlajjVb <bLa-luail bib— a j_Laj 

J^aj AojJij Aillbj ^-uta J-a-C- j_Laj j ^JaJ) j^jS 

.400dpi ^ 

(Jjhn »> *i <a jj jj-ua £-ul 4 ^ jljbLuiVl 4jl_a> ^ 
^1) A^bxj buli Aj-aiij AilbiS A-^jA ^-uaib j Aj jla 


.Sj-Sl^i a^Luw $Abji miniSD 



Phlash 

AJb J jj-a Jj 4 ^ a L-fljbfe Lbl jib Ia) 
jjj *sf\W j-a t-*l * ^ jj V A_L£J jjj-uaj 
j j bma bi)A ufl jjla (jk j| Slai 
)A_gJ l^bxj buii ^JAla Sfbbal 
ji£>ti SfLual (jOz jj" ^all j^a jJ&I) 
Ale- ufijbgJ) ^Jl lgh£bual Llib-aj 
.jjj-uaoil 



LaCie Rugged All-Terrain 
Hard Drive 

80 GB Lll j_2j_j c-iLuail j^jAil life 
La) jj jjj J tg_^ j) £4 L^ah Vi au \ (-*1* ^4j 

cfej ^ 3 O-®' USB o-®' 

JaLla-al) j-a j^jxjbb t-flMJu Jaba-a j-aj-£il 
^* 1 jl) (jLe- fj 4 ^4 AJjl^j L-a-a ^jbi-a jiVI J 

'i*\\ a \ j \ A \\ j^a 

jjjjb (jjaLbbibU (j .uil b (j^j-Al) )AJt 
jjjJLj A_^bui-ai L-aj)J jj ^ 1 " ^ 4)1 j J Vnll 


Kodak EasyShare 
Picture Viewer 

j £> S jb-C> j-A jj_x_«a 

\ ^4j Jj 4^4 jj— ua ^j_b) 
("1 4 3 b jj-ua J 4 ^ j-a 

Ijj-aLil) ^lA^JLuub l^JaLLjib 

. jLS-a J^ (jh Jj 4 \ 4 ll ufljb^l) j) A-j-aS jl) 

jj_Sj-uj buli Llbl jjJLua Aal^)Al) 0 j-S)Al) j J- ^ 

jjj) 2.5 ^ AbLull A^buu-a ...SD/MMC card j^) A— vj 

Aj ) 4 j Jig y\\ I 1a J ^ j_Laj .Ig-uaj-C- J^L^ jj-uall jjjJb ^11 ^4j j 

.USB J' JiAa 6 * > J j ." 1 




Oceanic H 2 0 
Audio 

)A-A ^Aj-uj j-ai) Ja— uLa 

if ball (-1 Vi J-aJ(il 
. jj-ual jjlL j-a Lb J£_bj j 
J^Lb jig y\\ llA j-a SaIAjuujV) j-baj 
j-baj j ( jjjjbj-al Abj-uall bibabjull f 1 Ja C>V j-aj-*Jl jjjjjA 
^j-ui AjJa-uj) jj ^xb bu^ A^b-uLl jialj-bj ^ A^a)bbj-uu) bLajj 
J^Lb j-a jbl) t_i_b jj j-ai jj-bj-^al) A_Lni) j AjuuJail 

.^Jba.) 

.MP 3 6 ^ Sjblll j 4 512 MB jl^ ^jIaj 
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